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LFY2001 Polarized Proton Commissioning &

Layout of Accelerator Complex.
Goals for FY2001 Run.

Betup for Snake Charming.
How the snakes work.

2 =1 snake ramp for longitudinal polarization.
Schedule
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R Goals for FY2001 Run &

v 2 pC-CNI polarimeters (1 per ring) installed.v
-~ 4 snakes (2 per ring) installed.v’
- 8 power supplies (2 per suake).

e installed. v’

o not yet operational.

- Provide 100 GeV x 100 GeV collisions with long. pol. at all TR's.
¢ Hope to achieve at least 50% polarization per beam.
v Accelerate polarized protons to 250 GeV,
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8Injection and Storage Energies &

| Injection Nominal Store Top Energy
Gy 46.5 192 477.6991
¥ 25.0364 107.0922 266.4472
U (Lotal energy) 24.3354 GeV 100.4817 GeV 200 GeV
p/q 81.1138 Tm 335.1561 Tm 833.9044 Tm
Liipole 473.923 A 18954.18 A 5067.303 A |
(G = 1.7928474 me? = 0.93827231 GeV ¢ = 299792458m/s)
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LSectup for Snake Charmingfﬁg”

Systems to commission:
1. 2 polarimeters (yellow, and new electronics for blue)
2. ac dipole (spin fipper)
3. 4 snakes (8 power supplies): orbit; spin
4. phase-locked loops for betatron-tune control
9. polarization info transfer to experiments (CDEV)
6. injection pallern program (new version)

New ramps (F* = 10 m):

l. acceleration Gy : 46.5 = 192 (all snakes on)
deceleration Gy : 192 = 46.5 (all snakes on)
al fixed field 2 = 1 snakes at fixed energy
possible commissioning of #-squeeze & 100 GeV
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& Considerations &

(rhit carrection:
e Locally correct the orhit at snakes,
o Flatten vertical orbit iu ring (o,£0.2 mm).
e [{eep orbit flattened during the ramps.
Energy ramps:
o May have (o ramp snakes slightly with energy (~6 A).
o Ramp local corrections to snake orbits?
(First snake required 0.18 wmr vertical correction at injection.)
o First try with constant currents in snakes.
s Decelerate beam back to injection energy.

Polarimeters:
¢ Vert polarization with both snakes at injection.
¢ Horiz polarization with single snake at storage
o Measure polarization during certain intervals during energy ramps.
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& Operation of Snake at Injection 4
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« Longitudinal Polarization in RHIC -

- Inject vertically polarized protons with both snakes on.
E ~ 243 GeV (G ~ 46.5)
—~nr Accelerate beams to 100,48 GeV (Gy = 192)

- ‘Lurn off one snake in each ring: polarization = horizontal plane.
(Long. Pol. at IR’s.)
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The rotation axis of the
snake is ¢, and y is the
rotation angle.

Note that the ¢ con-
tours shift slightly
from injection (red)
al 20 GeV to storage
(k) at 250 GeV.
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Spin tune with two snakes
[t41, ¢1] and [p2, @2] on opposite
sides of ring: w, = §/2m where
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E Calibration of Snakes 4

Two snakes:
e Sef two snakes in one ring for best guess at j1; 2 = 180° and ¢ o = +45°.
* Adjust currents to move along p = 180° contour to have A¢ = 90°
(2 =-0:5];
We can assume equal but opposite currents for the 2 snakes,

2 =1 snake ramp:
¢ Ramp down one snake and measure horizontal polarization.
¢ Do energy scan through at least one full unit of A(GHy).
‘T'his should give a calibration of energy vs current.
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& Comments on Liuninosity &
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101! x 1011 x 55

2x10-% I
2% o %10

~ 78 kHz x (Here " = 10 m for scaling.)

~ 1 x 10% om %!

o Tor the energy ramps we, want equal and constant * at all IRs.
¢ We plan injection studies to see if §° =3 m works at PHOBOS.

¢ Can we accelerate 55 x 10" protons per ring?
o So far with gold, we have reached only ~ 30% of design intensity.
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